









































































































































Table 13:

Comparison of Effects of Peatland Development Options

DEVELOPMENT OPTION

DEVELOPMENT EFFECTS |HORTICULTURE AGRICULTURE ENERGY

A land use ® 10) @ (3 ® SED
clear land @ 4) @ 1) ® 6)
/A surface contours @ 7 @ 2) @ 7)
A drain patterns @ (7 @ 4) @ 9
create barriers ® 5) @ 3) ® 7
Peat subsidence @ (3 @ 3 @ 3)
peat removal @ (D) @ (gD
create noise @ dNP) [ ) ('T; @ 21
emit dust C(particulates) @ [GK*)) @ (6) ® 13
emit Noy, Cop, gases @ 2)
produce ash @ 3
produce wastewater @ 4
produce cooling water @ )
lower water table ® 2) @ 2) @ 2)
reduce evapotranspiration ® 3> ® 3>

A runoff ® 9 ® 7 @ (I3
/A water quality [ ] 12 @ 12> Q‘ L7
require water o @ 35
increase traffic @ 8) ——-. ) (8>
fire hazard @ (7 @ ) 9
health & safety hazard ® 7 ® 4> ® 2
create jobs @® 18 . 1 3) @ (23)
require services @ ra [ ) D) @ s

() Numbers in parenthesis indicate the numder of development activities resulting

in a development effect.




options -- unless hydraulic mining is used in energy
development. Reclamation associated with hydraulic mining
has fewer effects than reclamation of areas mined by other
methods.

Nonetheless, there also are several differences among
impacts caused by the different options. For example, peat
farming requires no mining, and less land is cleared because
a processing plant is not needed. Agriculture, however,
requires fertilization and possibly the use of pesticides
and herbicides. All can affect water quality. More peat
subsidence is expected with farming, but because
evapotranspiration is not reduced as much as with other
options, less change in runoff is expected. Energy
‘development will cause unique impacts because of ash
disposal, pipeline construction, by-product production and
added air and water emissions. Hydraulic mining, dewatering
and gasification are unique to the energy option, though the
magnitude of their impacts is still unknowng) A gasification
plant probably will be much larger and more permanent than a
horticultural processing facility.

Generally, the magnitude of impacts from any of the three
options depends largely on the size of the operation.
Magnitude, however, also depends on the location within a
peatland or watershed and on the operation's proximity to
sensitive resources, such as lakes or sensitive plants and
animals.

More detailed assessments cannot be made until specific

-proposals are offered and sites are selected. Nonetheless,
this discussion of general impacts defines subjects
requiring further research and evaluation.
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Policy Implications

The potential impacts identified in the previous section
are useful in formulating a policy directed toward
preserving environmental quality. A sound environmental
policy will aid mitigation of adverse impacts.

Table 14 suggests ways to mitigate or prevent potential
impacts. For some development effects, no mitigation is
apparent; these effects will be unavoidable. For others,
impacts are so uncertain that mitigation cannot be
proposed; additional research is needed. Generally,
limiting the size of operations can reduce most impacts:
A small development will have less impact than a large
one. From the list of mitigations, it is evident that an
environmental policy should address site selection, size,
reclamation, design criteria, treatment of air and water
emissions, payment for local services, and fire, health
and safety programs.
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DEVELOPMENT EFFECT

land-use change
clear land
Asurface contours
Adrain patterns
create barriers
peat subsidence
peat removal
create noise

emit dust

emit gases

produce ash

produce waste water
produce cooling water
lower water table

reduce evapotranspiration
change runoff

change water quality

require water
increase traffic
fire hazard
health and safety
require jobs
require services

Table 14 Potential Mitigation of Development Effects

POTENTIAL MITIGATION

reclamation .

size, site selection, buffers

erosion control, settling basin

size, site selection

none apparent

higher water table, vegetation

none apparent

noise abatement equipment

vegetative barriers, staged reclamation
equipment and operation

pollution-control equipment

none apparent

tertiary treatment

closed system

site selection

none apparent

settling basin, structures, design, site
selection

filtration, settling basin, treatment, site
selection

closed system

none apparent

fire-control program, spark arrestors

health and safety rules

hire locally, stable, long term

pay for services
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Summary

An evaluation of common impact assessment methods
identified five basic techniques: ad hoc description,
overlay maps, check lists and cause-effect matrices,
cross-impact matrices and networks. From first to last,
these methods were found to increase in cost and in their
demand for specific data. A survey of 50 environmental
impact statements revealed that most (40) are ad hoc

descriptive and that very few use more rigorous approaches.

The descriptive method alone is inadequate for assessing
peatland impacts. More sophisticated methods help define
subjects where information is lacking.

This report presented an impact assessment strategy
that can be used to evaluate general impacts and identify
research needs, program priorities and policy issues.
Such an assessment will be of great value in the making
of peat policy. The method consists of the following:

*MLMIS overlay mapping;

47




*a number of matrices for conceptual clarity, including
an activity matrix, a components check list, a cross-impact
matrix, a network and an impact matrix; and
- *3 written discussion of impacts.

The method was applied to the three most likely peatland
development options: horticulture, agriculture and energy.
The cross-impact matrices and networks of
environmental components were identical for all development
options since these graphics describe a peatland ecosystem
that will be upset by any intrusion. Identifying development
phases -- construction, operation and reclamation --
proved helpful in understanding long-term consequences
and the timing of impacts. Even reclamation causes
some impacts.

The impact assessment process pointed out similarities
and differences among development options and identified
research needs, especially for peat gasification. The
method helped identify environmental policy issues by
suggesting ways to mitigate impacts. This report will be
used in the overall peatland policy formulation process.
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Appendix A

Survey of Environmental Statements

Energy Research and Development Administration. 1977.
Draft environmental impact statement: Rocky Flats plant
site, Golden, Colo.

1977. Final environmental impact statement:
Safety research experiment facilities, Idaho National
Engineering Laboratory.

1977. Final environmental impact statement:
Management operations, Idaho National Engineering
Laboratory.

1977. Final envirommental impact statement:

Waste management operations, Savannah River Plant,
Aiken, S.C.

Federal Energy Administration. 1976. Final environmental
impact statement for Bayon Choctaw Salt Dome,
strategic petroleum reserve.

1977. Final environmental impact statement for
Weeks Island Mine, strategic petroleum reserve.

Blanche Mine, strategic petroleum reserve.

Hays, Ronald M. 1974. Environmental, economic and social
impacts of mining copper-nickel in northeastern
Minnesota. Department of Civil and Mineral Engineering,
University of Minnesota. Prepared for Department of the
Interior, Bureau of Mines, Washington, D.C.

Minnesota Department of Natural Resources. 1976. Final
environmental impact statement: CPA-UPA high-voltage
transmission line and associated facilities.

Minnesota Pollution Control Agency. 1977. Draft
environmental impact statement: Northern States Power
Company's proposed Units 304 Sherco stream electric
station.

1977. Final environmental impact statement for Cote
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Northern States Power Co. 1975. Environmental report:
Tyrone Energy Park, Unit-1 construction permit stage.

U.S. Atomic Energy Commission. 1972. Final environmental
statement related to the operation of Monticello Nuclear
Generating Plant. Directorate of Licensing.

U.S. Army Corps of Engineers. 1977. Final environmental
impact statement: Flood control, Root River basin,
Minnesota.

1976. Final environmental impact statement: Flood

control project and waterfront development, Winona, Minn.

1976. Revised draft environmental impact statement:

Duluth stormwater flood-control project.

1977. Final envirvonmental impact statement: Flood
.control, Bassett Creek watershed, Hennepin County, Minn.

1976. Revised draft supplement environmental
statement: Locks and Dams No. 26 (replacement), upper
Mississippi River basin, Mississippi River; Alton, I11.,
Missouri and Illinois.

1974. Final environmental impact statement:

Operation and maintenance, nine-foot navigation channel,

upper Mississippi River, head of navigation to Guttenberg,

Towa.

1976. Flood control, Roseau River, Roseau and
Kittson counties.

U.S. Department of Agriculture. 1974. Final environmental
statement for rural environmental conservation program.
Agricultural Stabilization and Conservation Service.

1977. Final environmental statement for Hebo
Planning Unit, Siuslaw National Forest. Forest Service,
Pacific-Northwest Region.

1979. Final environmental statement for ten-year
resources plan, Siuslaw National Forest. Forest Service,
Pacific-Northwest Region.

1977. Final environmental impact statement for

Willamette National Forest. Forest Service.

1976. Final environmental statement: Quinault
Land-Use Plan, Olympic Washington. Forest Service.

1977. Final environmental statement for land
management plan for the Monongahela National Forest.
Forest Service, Eastern Region.

1976. Environmental statement: Land-use plan for
Buther-Dry Creek Planning Unit. Forest Service.

U.S. Department of the Interior. 1972. Final environmental
statement: Proposed Trans-Alaska Pipeline.
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1975. Draft environmental statement for issuance
of annual regulations permitting the sport hunting of
migratory birds. Fish and Wildlife Service.

. 1973. Draft environmental statement: Initial
stage, Garrison diversion unit. Bureau of Reclamation,
Billings, Mont.

1976. Final environmental impact statement: Alaska
natural gas transportation system. Alaska vol. Washington.
1975. Draft environmental statement for operation
of the national wildlife refuge system. Bureau of Land
Management.

1978. Draft environmental statement: Crude oil
transportation system, Port Angeles, Wash., to
Clearbrook, Minn. Bureau of Land Management.

1975. Draft programmatic environmental statement

for projected coal development, Crow Indian Reservation.

Bureau of Indian Affairs planning support group.

1975. Final environmental impact statement:
Proposed North Country Trail. Lake Central Region Offlce,
Ann Arbor, Mich.

1973. Final environmental statement for the

prototype oil-shale leasing program.

1974. Final environmental statement: Proposed 1974
outer continental shelf, oil and gas general lease sale
offshore, Louisiana.

1978. Draft environmental statement: Proposed

mining and reclamation plan, Coal Creek Mine, Campbell

County, Wyo. Geological Survey.
1974. Final environmental impact statement:
Proposed federal coal leasing program.

1978. Draft environmental statement: Master plan,

Voyageur National Park. Park Service.

U.

1974. Final environmental impact statement:
Proposed development of coal resources in the Easter
Powder River Coal Basin of Wyoming.

S. Department of Transportation. 1973. Draft
environmental impact statement: Administration action
for Wisconsin U.S. Highways 53 and 8 in Barron and
Chippewa counties, Wis. Federal Highway Administration
and Wisconsin Department of Transportation.

1976. Final environmental impact statement for

Interstate 94 from I-94-1-694 interchange to Trunk

Highway 95 interchange, Washington County, Minn.
Federal Highway Administration.
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1978. Final environmental impact statement for
I1-494 from 24th Avenue in Bloomington to Mississippi
River bridge in South St. Paul. Federal Highway
Administration. Prepared by Minnesota Department of
Transportation.

1973. Final environmental impact statement for
I-394 in Minneapolis. Federal Highway Administration.
Prepared by Minnesota Department of Highways.

1975. Draft environmental statement for U.S. 169
in Mille Lacs and Sherburne counties, Minn. Federal
Highway Administration. Prepared by Minnesota Department
of Highways.

Wheeler and Tillitt Inc. 1975. Environmental impact
statement for an international bridge addition,
International Falls, Minn.-Fort Francis, Ontario.

Wisconsin Department of Natural Resources. 1975.
Preliminary environmental report for the proposed Flambeau
Mining Company Corporation's copper mine, Rusk County.

54



Appendix B1

Variables in the MLMIS 40-Acre File

10.
*11.
*12.

13.

14.
*15.
*16.

. 17.
*18.
*19.

20.
*21.
*22.
*23.

24.

25.

26.

27.

28.

29.
*30.
*31.

Townships
Minor Civil Divisions (1970 Census)

Public Ownership (1973)

Type of Acquisition, State Land (1973)

Highest Recommended Use, State Land (1973)
Recommended Disposition, State and County Land (1973)
Management Unit Status State Land (1973)

Bedrock Geology--Arrowhead
Mineral Potential--Arrowhead
Copper-Nickel Leases

Soil Associations--Arrowhead
Land Use (1969)

Forest Cover (1962)

Water Orientation

Highway Orientation

Soil-Landscape Units
Geomorphic Regions
Forest Cover (1977)

Major Watersheds: Administering Agency (1979 Ownership)
Minor Watersheds: Means of Acquisition (1979 Ownership)

* Maps available. Non-starred variables still being
processed.
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32.
33.
*34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47,
48.
49.
50.
51.
52.
53.
54.

*55,
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.
72.

Land Classification (1979 Ownership)

Mineral Ownership (1979 Ownership)

Highest Recommended Use (1979 Ownership)
Second-Highest Recommended Use (1979 Ownership)
Recommended Disposition: Irrigation System Type
(1979 Ownership)

Acreage (1979 Ownership): Irrigated Field Size
Second Administering Agency: Irrigated Crops
Second Mineral Ownership

Public-Land Survey--Sections

Public-Land Survey--40-acre parcels

Public-Land Survey--Townships
Public-Land Survey--Range

Federal Ownership (1978): Soil Geomorphic Combinations

Irrigation Appropriation Permits: Miscellaneous

Administrative Units for Parks: Owner(State
Comprehensive Outdoor Recreation Plan)
Administrative Units for Forest (SCORP)
Administrative Units for Wildlife Management
Areas (SCORP)
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73.

74. Resorts (SCORP)

75. Campgrounds (SCORP)

76. Marinas (SCORP)

77. Athletic Fields (SCORP)

78. Ownership (1978): Playgrounds (SCORP)

79. Water Access (SCORP)

80. Picnic Grounds (SCORP)

81. Swimming Beaches (SCORP)

82. Swimming Pools (SCORP)

83.

84.

85.

86.

87.

88. ,

89. Open to Public (fee-no fee) (SCORP)

90. Map Ownership: Administration Unit (SCORP)

91. County: Number of Resort Units (SCORP)

92. Watershed Boundaries, major and minor: Number of
Campground Sites (SCORP)

93. Number of Ball Fields (SCORP)

94. Number of Tennis Courts (SCORP)

95. School Districts: Numbers of Ice Rinks (SCORP)

96. Number of Picnic Tables (SCORP)

97.

98.

99. Township Lines/DNR

100.

Appendix B2

MLMIS 5-Square~Kilometer Data File

VO1 Site

V02 Townships

VO3 Minor Civil Divisioms

*V04 Central Places

VO5 Minor Civil Divisions

*V06 1980 Population

*V07 Population Density

*Y07 Total Particulates

*V08 Total Sulfur Dioxide Emissions
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*V09 Number of Emission Sources
V08 Total Particulates-- Condensed
VO9 Total Sulfur Dioxide-- Condensed
V10 Elevation
V11 Soil Productivity
V12 Composite Dominant, Second Dominant
V13 Original Vegetation-- Dominant
V14 Original Vegetation-- Second Dominant
*V15 Soils
*V16 Land Use
V17 Duration of Frost-Free Season
V18 Dissolved Solids in Aquifer
V19 Surface Soils
V20 1970 Population
*V21 Land-Use Zones
V22 Geomorphic Regions
*V23 Designated Rivers
*V24 Environmental Quality Board Exclusion Areas
*V25 Environmental Quality Board Avoidance Areas
V26 Envirommental Quality Board Avoidable Areas
*V26 National Wildlife Refuges, Landmarks
*V27 Watersheds
*V28 Designated Federal Land
V29 Rainfall (old data)
*V30 Gravel-Road Density
V31 Two-Lane-Road Density
V32 State- and Federal-Highway Density
- *V33 Paved-Road Density
V33 Soil Moisture
*V34 Total Road Density
*V35 Natural Preservation
*V36 National and State Forest
*V37 Minnesota State Parks
*V38 State Recreation Area
V39
V40 Total Water Density
V41 Natural-Water Density
V42 Ditch Density
V43 Stream Density
V44 Lakeshore Density
V45 Key and Intermediate Airports
V46 Environmental Quality Board Avoidance Data
V47 DNR Trout Streams
V48 County-Park Density
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V49
V50 Agricultural Productivity Summary
*V51 Federal Fish-Wildlife Ownership
V52 Other Federal Ownership
*V53 Total Federal Ownership
*V54 State Fish-Wildlife Ownership
V55 Other State Ownership
V56 County Ownership
*V57 State and Federal Fish-Wildlife
*V58 Total State Ownership
*V59 Total State and Federal Ownership
V60 Surface Aquifer
V61 Bedrock Aquifer
V62 Karst Topography
*V63 Air-Quality Zones
V64 Air-Quality Monitors
V65
V66
*V67 Existing Power Plants
V68
V69
V70 Allowable Increment-- Sulfur Dioxide
*V71 Allowable Increment-- Particulates
V72 Potential Irrigation Soils
*V73 Four Major Watersheds
*V74 12 Minor Basins
*V75 River Network
- V76 Municipal Intakes
V77 Steam Gauging Stations
V78 Land-Use Conflict for Environmental Quality Board
V79
V80 Growth Degree Days, Annual Average
V81 Growth Degree Days, Warm Season
V82 Growth Degree Days, Cold Season
V83 First Frost ‘
V84 Last Frost
V85 Average Annual Precipitation
V86 July High Temperature
V86 Existing Sources of Air Pollution
V87 January High-Temperature Average
V87 Railroad Segments
V88 Annual Snowfall
V88 Railroad Nodes
V89 Snow Cover
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V89 Agriculture Climate Zones
V90 Utility Corridor Service
V91 Minnesota Counties

V92 Bio-Cultural Regions

V93 Average Slope of Minnesota
V94 Detailed Slope of Minnesota
V95 K Factor (erodability)
*V96 Railroad Ownership

V97

V98

V99

Appendix B3

IRIS Study Variables
MAJOR STUDY AREA: 1,100 square miles, 2.47-acre cell

V02-V06 Public Land Survey (townships, ranges, sections,
government lots)

VO7 Bedrock Geology

*Y08 Soils (general Soil Conservation Service)

*V09 Watersheds (Office of Water Resources Planning)

*V10 Surface Water :

*V16 Roads

*V17 Urban and Rural Development

*V18 Water Appropriation and Discharge Points

*V19 Wildlife and Unique Natural Areas

PILOT STUDY AREA (Buhl-Gilbert) **

*V11,V12 Mining Land Use

*V13 Vegetation

*V14 Recreational, Historical and Archaeological Sites
*V15 Utilities

*Maps available. Non-starred variables still being
processed.

**The pilot study area includes the variables listed under
major study area plus the additional variables listed
here.
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Appendix B4

MINESITE Project Variables

VOl Site Map
V02 Percent Slope
V03 Slope Orientation
V04 Bedrock Geology
*VO5 Surface Water
*V06 Watersheds
*V08 Surface Ownership
V09 Elevation
*V10 Soil Landscape Units
V11 Depth to Duluth Complex Contact
*V12 Land Use
V13 Shipstead-Newton-Nolan Area and Superior National
Forest
*V14 Recreation, Historical and Archaeological Sites
V15 Taconite Reserves and Potential Taconite Resources
*V16 Vegetation
*V17 Timber-Cutting History
V18 Crown Density
*V19 Forest Size Classes
V20 Forest Height Classes
*V21 Natural Resource Sites
V22 Lake and Stream Surveys (fish habitat)
V23 Mineral Leasing
*V24 Soil Associations
*V25 Transportation
*V26 Railroads and Utilities
*V30 Watershed Areas
*V31 Proposed Recreation Areas and Research Areas
V32 Wolf, Moose, Pine Marten Habitat and Potential
Caribou Release Area
V91 Units within MINESITE Area
V95 MINESITE Area
*V133 Fish Classification
V29 Polygon Map
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Appendix BS

Small-Grid Data Bases

. CELL AREA OF
TITLE AUTHOR* FUNCTION SIZE STUDY
’ (acres) (sq. mi.)
Blackbear CURA Forest plan 2.7 44
Upper St. Croix DNR Park-forest plan 2.7 200
Sunrise CURA Park plan 2.7 52
Lower St. Croix CURA Scenic corridor 200
EPPL CURA Systems
Pigs Eye Coal Ken Pekarek Visual analysis 2.5 56
Muscatatock CURA Refuge plan 0.625
T.H. 61, Red Wing DOT Highway location 2.7 30
Red Wing UM Class project 2.7 30
Empire Township UM Class project 10 36
Sherburne Refuge BRW Refuge plan 2.5
MLMIS SPA, CURA Resource inventory 40
Norshor DOT Highway location 2.7 186
Voyageurs SPA 40, 2.5
Chaska DOT Highway location 1.5
I-94 East DOT Highway location 2.5 20
Reserve Mining Project DNR Supplemental 40, 10
assessment
ERTS LANDSAT UM FORESTRY ‘
MINESITE DNR Mining location 2.5 455
Copper-Nickel Study SPA Regional study
Natural Resource Airport zoning 2.5
Protection Study
Power-Plant Siting SPA Power-plant sites 10, 40
Manitoba East Study SPA, NSP Power-1line
location
Power Plant Quarter SPA Power facility 9
Twp. file sites
Duluth Recreation Plan
Duluth Harbor Study
Arrowhead Study UM Class project
SPA Coastal zome
Floodwood Power Plant SPA Management view 2.5
Site Study study
Cohasset Power Plant  SPA View study 2.5
Site Study
Coastal Zone Study SPA Coastal zone 2.5

management

Center for Urban and Regional Affairs
Bather, Ringrose, Wolsfeld, Jarvis and Gardner Inc.

*CURA:
BRW:
DNR: Department of Natural Resources
DOT: Minnesota Department of Transportation
SPA: State Planning Agency
UM:  University of Minnesota
NSP: Northern States Power Co.
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